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To all whom it may CONCErn:

Be it known that I, GEORGE H. REYNOLDS,
of the city and ceunty of New York, State of
New York, have invented certain new and use-

- ful Improvements in Tube-Fastening. of Con-
densers and analogous structures in which the
tubes are held within packings with freedom
to expand and contract by moving endwxse to
3 limited extent.

The following is a specification.

My invention is adapted to be used with any

ordinary tubes; but I will deseribe it as pret-
erably using those manufactured by the Bos-
ton Brass-Tube Company, which are drawn
from an ingot without joint or seam, and are
perfectly cylindrical on their exterior surfaces.
The tube-sheets are of cast-iron and of sufficient
thickness to maintain their positions rigidly.
Around each tube is a packing of wood. The
wood may be pine or other soit woods. 1L have
experimented Sueeessfull'v,.'r with a fine- gramed
maple.

Wood packings have been known before ;
but I provide peculiar forms and constructions,
and hold the work with remarkable security
‘and tightness. The following is a description
of what 1 consider the best means of carrying
out the invention.

The accompanying drawing fO]?lIlb a, part of
this specification. Figurelisasection,showing
- thehole intube-sheet and the tubein place with-

- outthe packing. Fig.2isa corresponding end
view. Fig. 3 is a section with the packing in
place and fastened. Fig. 4 1s a corresponding
end view; and Fig. 5 1s a view of a tube, and
at a different angle, showing how the metel
thereof 1s cut to allow it to be bent in the pe-
culiar manner shown.

Similar letters of referenceindicate like parts
in all the figures.

The drawing shows one or more examples of
each part which involves novelty. They rep-
resent, also, so much of the ordinary parts—
the extent ef the tube-sheet and the ]ength of
the tube, &c.—as seemns necessary to give a cor-
rect idea of the construction. |

A is the tube-sheet, and B B, &c., are the

~ tubes. The tubes extend through larger conical

holes made through the tube-sheet, which are
preierably cored, both from consi derations of
economy and superlorlty in their effect. C C

other.

| tion abutting directly against the thimble.

are tapering thimbles of wood, cylindrical on
theirinteriorand conicalontheirexterior. They
are driven upon the tubes and enter and fit
tightly within the tapering holes in the tube-
sheet. The interior of the holes being rough
oives greater certainty to theu* maintaining
their places.

It is important that the tube be allowed a lit-
tle longitudinal motion, yet such motion ought
to be limited. If tubes are left entirely free to
move endwise they are, obviously, liable to be-

come displaced by a too great exercise of their

privilege. 1 propose to employ my tube-fast-

ening either at one end or at both ends of a

tube, and the provision which I am now to de-
scribe for restraining end motion may be em-
ployed at either or both ends. It consists in
peculiarly cutting and displacing a portion of
the tube, the bent portion remaining fast to
the tube at one end and being cut clear at the
The cut end is presented toward the
thimble C and” the metal is displaced or bent
outward from its ordinary position 1n the tube

to a sufficient extent to cause the cut end to

abut squarely against the wood of the thimble.
It is well to so conduct the cutting that there
shall be a little space—say a sixteenth of an
inch—between the cut portion of the metal,
which I will designate by the letter b, and the
thick end of the tepermg thimble C; "but this
is not absolutely essential. In cebe no such
space is left, the softness of the wood thimble
allows the metal b to crush itself into the wood
a little ways whenever, in consequence of a dif-
ference of expansion between the tubes B and
the body of the condenser, there is a little end
motion of the tube in the fastening. 1 make
the proper cut for the bent portion of the metal
by means of a pair of cutting-pliers, one jaw
of whiech is applied upon the outside and the
other upon the inside of the tube. The oper-
ation of cutting and properly bending the part
b can be conducted very rapidly. |
The cutting and bending of a portion of the
metal of a tube to aid in holding the tube in
position, and also to aid 1n keeping a wood
thimble in place, have been before practiced;
but I am not aware that the metal has before
been cut and presented in the same manner as
mine—that is tosay, with the end of the cut por-
It




i has been usual to leave the bent: portion at-
bbb tached at ithel oppnsﬂ;e end SO as to present a
ibbererrrrrornnno kmddrof wedging ' resistanee to the: movemeutéé
Crn o of either t,he tnbe o1
oo s myt arrangement of - the cut portion mr prefer-
Lo ableon aceount of thedirectuess and complete- | |
. nessofitseffect.  The tube or thimble, or both, |
b may ibe remo etl again after pressing in thL§-§
Croiir bent portion by so that it shall be: restored £o |
bbb or s little within its original position.! The ta- |
it pering form of ﬂle.h{}lBS in the tube-sheet and
CLbibebrbiini the corresponding formiof the thimblesinvolve |
Cririnirrrrrrar veryimportant advantage in the capacity for |

the thimble.

S adapting the wood: to the tube sheet/ and mak-
o Ing & tight contaet, even 1if the parts, from

S I I ésluuﬂmﬂe or other cause, differ a little in size.
G My émpelmﬂ thimble : rmg ‘be driven in a little
bbb further it mmﬂ or left ito project a little fur- |:

ther if I

i
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the material will be

!

and

- esteem

o EERLEL R LR | (i either caseit will make a | é;mﬂ* thimble fitted ;
i perfeetly mght job on being driven in with a
il dittle foree.  If the eylindrical holein the thim-
S ble Cibe of so large size as to fit very easily
S apon the tabe T drawn
oo anward when the thimble 1s forced: into the ta- 1
rorb e pering hole, and by thisdiminution of itsidiame-: |
ccibbbrriiiioiter will form: o twht fit.on the tube, elthel mth?
coriiiniiiniiroror without the ‘Iddl‘tlml of moisture,  Where |||
S my invention is employed only at one. end ofa|

Y ' tube the other end may be titted: ‘E;whtl-

| if &esn.ed very permanently by any ordinary

|"both ends;

. The tapering thimbles

made: thmugh the tube-sheet

pe:e.}iﬁad

nble:

end shall abut against the thi
éduei,tly to | plweut the end
ggtube oy thlmble, as specified,
-3. The entire tube
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| ‘as and fori the purposes herein specified. |
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Means. | It 1s not: essential to sueecess with any
;:@rdmarg ginm of condenser oranalogousvessel 11 100
that the tube slmll be free to nove endmse a-t

claim: éhS uw 1111* entmn-—-
_ ' i;ézarranged as mp
é:resera_ted in eorrespoundingly - mpem& holes! 0
A,80 as tomake o
a tight fit around the tube B and i provide for ' L
éfvml&twls m the m.f_:es {}t the palts, as he:rem

Zs The mmn gﬁment ot the mt ald bent pm’-:
| tion b of the metal of the tube so thatitsent == . 1 |
Jtowserve o
?31110vemeut @t the.

fastening, lw;vm g a taml
in a tapering hole extending
tube-sheet, and retained by an @ 0
abuttmﬂ portlon b, of the metal of the tube, bbb
| allammtmeted andmmnge 1 forjointc Opem‘t}m,é
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